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680. 


ON THE HESSIAN OF A QUARTIC SURFACE. 


[From the Quarterly Journal of Pure and Applied Mathematics, vol. xv. (1878), 
pp. 141—144.] 


or say 
U=kwP — Q@=0, 


viz. this may be considered as the central inverse of the ellipsoid 


The values of the second derived functions, or terms of the Hessian determinant 


a, h, g; l ? 
| h, b, a m 
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and we thence have 


bo — fim a 00 + det) EE OQ + Ay) + 4G + 80" +2) 
gh — af =4yz (“sr -20), 


whence, forming the analogous quantities ca — 9°, &c., it is easy to obtain 
abe — af? — bg? — ch? + 2fgh 


kSws 
abe 


mig 3 {20 (fet +a j p) hah (me 2i a + ob ab? A) 


+ k'u? {120 (= 4 s + 5)- sor} 
— AQ, 
which is to be multiplied by d, =P. And 
— [L (be — f?) + m (ca — g?) + œ (ab — h?) 


+ 2mn (gh — af ) + 2nl (hf — bg) + 2lm (fg — ch)] 
4ksw P 


— abe 
AEEA F 2/1 3 
-aeu [20 E (+5) +h (Gta) talata) 
4/1 1Y, 4/1 1\? , 4a (1 a 
Sled Sopa tp) hema | 
+ Ake? ag (2 Ty PE 
tata 


RS EG NRG at 
aes (5-4) + 27a" (5-3) +2 


which is 
4k8w*®P 
-abe 


1 1 1 y? 
Tea ‘8 Gera oe spat tl6(o.+ 444) P| 


+ lu" f- 48 (F434 Z) @+32PQh. 
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Hence, uniting the two parts, we have 


H= ur (— : P) 
abe 


24 
A 
Ye: 2g 
Hie (st Ca? + =m) P 


1 1 1 
ie 8 (rast ait aap) PO 


1 1 1 
i“ 12( 5 re ee ) Pe 
y? Vid 
p = (at att A Q 
+ 24P?Q 
+k? { —24PQ*}. 


Writing herein @ = kw?P — U, and transposing all the terms which contain U, we 


have 
Hye d- oe + 12lew' (1+), +5) P -asee (S442) — 24P Qh 
= k6w*P | — ue w? 
a2b?c? 


1 1 
bo (ie + Ga? Top g 
P 


where, in the term in { }, the last four lines are 


Sie RE 
a att g 
a y? 2 
— 36 ( zi + pi + ai ) š 
Hence, writing for shortness 


o=- autku (++) P- seur (+4 +2) — 2PQ, 
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we have 
H+120U= oktwtP | — ae +2(ga+a5+ ap) @- 4(Z4% f+). 


Hence, recollecting that U=k’w? P- @, the Hessian curve of the order 32 breaks 


up into 
U=0, w= 0, that is, Q?=0, w*=0, or the nodal conic, 


w=0, Q=0, 8 times (order 16), 
U=0, P=0, that is, Q@=0, P=0, or the quadriquadric, 
P=0, Q=0, 2 times (order 8), 


and into a curve (order 8) which is 


Pw? P — = 
3k? ETa a yf e 
— epee” w+? (ataata) (7 D a z)= 0, 


viz. this, the intersection of the surface with a quadric surface, is the proper Hessian 


curve, 
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